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(54) BIAXIALLY ORIENTED POLYETHYLENE -2, 6- NAPHTHAL ATE FILM 
FOR MAGNETIC RECORDING MEDIUM 

(57)Abstract- 

PROBLEM TO BE SOLVED: To provide a biaxially oriented polyester which 
shows little dimensional changes in the width direction although the film is 
formed thin and has high mechanical strength, and which shows good 
adhesion property with a magnetic layer because delamination on the film 
surface is hardly caused, which has high output characteristics, little error 
rate and good characteristics as a magnetic recording medium as a final 
product, especially as a digital videotape. 

SOLUTION: The biaxially oriented polyethylene-2,6-naphthalate film for a 
magnetic recording medium has the following properties. The film has <7 pm 
thickness, >850 kg/mm2 Young's modulus in the longitudinal direction, >550 
kg/mm2 Young's modulus in the width direction, <0.01 % thermal shrinkage 
when the film is kept at 65°C for 9 days without load, and >1.485 refractive 
index in the thickness direction. 
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* NOTICES * 

The Japanese Patent 0££ice is not responsible for any 
damages caused by the use of this translation. 

1 This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] The thickness of a film is less than 7 micrometers, and lengthwise Young's modulus is 2 
850kg/mm. The Young's modulus of the above and longitudinal direction is 2 550kg/mm. Biaxial- 
orientation polyethylene for magnetic-recording mediums which it is above, and the rate of a thermal 
contraction when holding for no-load lower nine days at lengthwise 65 degrees C is 0.01% or less, 
and is characterized by the refractive index of the thickness orientation being 1.485 or more - 2, 6- 
naphthalate film. 

[Claim 2] Biaxial-orientation polyethylene for magnetic-recording mediums according to claim 1 
whose difference of the mean particle diameter of a large drop radial ball child and a granule radial 
ball child it contains 0.005 to 0.05% of the weight, containing 0.05 to 0.4% of the weight, and using 
[ make the inactive particle of 0.05-0.3 micrometers of mean particle diameters into a granule radial 
ball child into a fikn, ] the inactive particle of 0.3-1.0 micrometers of mean particle diameters as a 
large drop radial ball child further, and is 0.2 micrometers or more - 2, 6-naphthalate film. 
[Claim 3] Biaxial-orientation polyethylene for magnetic-recording mediums according to claim 1 
whose surface roughness WRa of the side which applies the magnetic layer of a film is 2-6nm - 2, 6- 
naphthalate film [a claim 4] Biaxial-orientation polyethylene for magnetic-recording mediums 
according to claim 1 whose film is a base film of an applied type magnetic-recording medium - 2, 6- 
naphthalate film [a claim 5] Biaxial-orientation polyethylene for magnetic-recording mediums 
according to claim 1 or 4 whose film is a base film of a digital-storage type magnetic-recording 
medium - 2, 6-naphthalate film. 

[Claim 6] Biaxial-orientation polyethylene for magnetic-recording mediums according to claim 1 , 4, 
or 5 whose film is a base film of the magnetic tape for data storage - 2, 6-naphthalate film. 



[Translation done.] 
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♦.NOTICES * 

The Japanese Patent Office is not responsible for any 
damages caused by the use of this translation, 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3, In the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[The technical field to which invention belongs] this invention is biaxial-orientation polyethylene for 
magnetic-recording mediums. - It is related with 2 and 6-naphthalate film, and is still detailed useful 
biaxial-orientation polyethylene as the magnetic-recording medium of high-density record, 
especially a base film of the tape for data storage. - It is related with 2 and 6-naphthalate film. 
[0002] 

[Description of the Prior Art] In recent years, about the magnetic-recording medium, record of high 
definition and the quality of loud soUnd and the development of the record medium of a reproducible 
digital-storage method are furthered as compared with the thing of the conventional analog recording 
method. Long-time-izing of a chart lasting time and miniaturization of a cassette size advance with 
high definition and quality-ization of loud sound, ** and this demand are also strong and thin-film- 
izing of magnetic tape thickness, as a result thin-film-izing of a base film are indispensable in this 
digital-storage method. 

[0003] On the other hand, if magnetic tape thickness becomes thin, the rigidity of this tape falls, in 
case it is record and regeneration, the contact status with the magnetic head will get worse, and it 
will become difficult to obtain high definition and the quality of loud sound. 
[0004] As the technique of solving simultaneously the above-mentioned thin-film-izing and rigid 
down of a tape, it is polyethylene as polyester. - Although the film (Provisional Publication No. 
135339 [ 62 to ]) which used 2 and 6-naphthalate is mentioned, it sets to the magnetic-recording 
medium of the linear truck method represented by QIC, DLT, etc. especially in recent years, and the 
dimensional change by the temperature rise under the operating environment of the tape cross 
direction poses the important problem with thin-film-izing of a tape, and high intensity. 
[0005] moreover, it will be in the status that a **** fi-ont face tends to ****** fi-om that the 
orientation in a film side is strong when polyethylene-2 and 6-naphthalate film is used as a base 
material, and the property of a polymer, when it considers as a magnetic tape, there are problems, 
such as causing an adhesive fall or adhesive magnetic layer sublation with a magnetic layer etc., and 
it is now ~ sufficient cure is not made 
[0006] 

[Problem(s) to be Solved by the Invention] It solves the above-mentioned technical probrem, its film 
is thin, although the mechanical strength of this invention is high, its crosswise dimensional change 
is small, since there is little ****** on the fi-ont face of a film, its adhesive property with a magnetic 
layer is good, its output characteristics are high, and the property when considering as the magnetic- 
recording medium whose error rate is a few final product, especially digital videotape aims at 
offering very good biaxial-orientation polyester. 
[0007] 

[Means for Solving the Problem] According to this invention in the purpose of this invention, the 
thickness of a film is less than 7 micrometers. Lengthwise Young's modulus is 2 850kg/nim. The 
Young's modulus of the above and longitudinal direction is 2 550kg/mm. It is above. Biaxial- 
orientation polyethylene for magnetic-recording mediums which the rate of a thermal contraction 
when holding for no-load lower nine days at lengthwise 65 degrees C is 0.01% or less, and is 
characterized by the refractive index of the thickness orientation being 1.485 or more - It is attained 
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by 2 and 6-naphthalate film. 

[0008] Polyethylene which constitutes a film in this invention - 2 and 6-naphthalate is the polymer 
which may use together other little dicarboxylic-acid components although a naphthalene 
dicarboxylic acid is used as a main acid component, and may use other little glycol components 
together although ethylene glycol is used as a main glycol component. 
[0009] As dicarboxylic acids other than a naphthalene dicarboxylic acid, an alicycle group 
dicarboxylic-acids [, such as aliphatic dicarboxylic-acids /, such as aromatic dicarboxylic acids, such 
as a terephthalic acid, an isophthalic acid, a diphenylsulfone dicarboxylic ac jd, and a benzophenone 
dicarboxylic acid, a succinic acid, an adipic acid, a sebacic acid, and a dodecane dicarboxylic acid, /, 
hexahydro terephthalic-acid 1, and 3-adamantane dicarboxylic acid ], 4, and 4*-diphenyl dicarboxylic 
acid etc. can be mentioned, for example, dicarboxylic-acid components other than these naphthalene 
dicarboxylic acid — all acid components ~ receiving — less than [ 10 mol % ] — the case where it is 
made to use together ~ especially ~ the delamination of a film ~ being good — since it becomes and 
the effect of this invention is much more discovered, it is desirable 

[0010] Moreover, as glycol components other than ethylene glycol, 1, 3 -propanediol, 1, 4- 
butanediol, 1, 6-hexandiol, neopentyl glycol, 1, 4-cyclohexane dimethanol, p-xylylene glycol, etc. 
can be raised, for example. Moreover, what blended additives, such as a stabilizer and a coloring 
agent, into the polymer may be used. 

[001 1] Such polyethylene - 2 and 6-naphthalate is usually manufactured by well-known technique by 
the melting polymerization method. In this case, additives, such as a catalyst, can be used arbitrarily 
if needed. 

[0012] Polyethylene - As for the intrinsic viscosity of 2 and 6-naphthalate, it is desirable that it is in 
the domain of 0.45-0.90. 

[0013] It sets to this invention and is above-mentioned polyethylene. - as an inactive particle which 2 
and 6-naphthalate is made to contain desirable — (1) silicon dioxide (a hydrate, the diatom earth, 
silica sand, and a quartz ~) a mono dispersion silica etc. is included — silicate which contains a part 
for; 30% of the weight or more (2) alumina;(3) Si02 (for example, the clay mineral of an amorphous 
substance or a crystalline substance ~) An aluminosilicate (a baking object and a hydrate are 
included), a chrysotile, zircon, Fly ash etc.; (4);[ oxide / of Mg, Zn, Zr, and Ti ] (5) calcium. And 
sulfate;(6) Li of Ba, phosphate (one hydrogen-salt and two hydrogen salts are included);(7) Li of Ba 
and calcium, Benzoate;(8);[ terephthal acid chloride / of calcium, Ba, Zn, and Mn ] (9) Mg of Na and 
K, Titanate;(10) Ba of calcium, Ba, Zn, Cd, Pb, Sr, Mn, Fe, Co, and nickel, and chromate; (11) 
carbon (for example, carbon black, graphite, etc.); (12) glass [ of Pb ]; (for example, a glass powder, 
a glass bead, etc.) (13) ~ carbonate;(14) fluorite;(15) ZnS of calcium and Mg is illustrated 
Furthermore, a silicon-dioxide, anhydrous silicon, and water silicic acid, an alumina, an aluminum 
silicate (a baking object, a hydrate, etc. are included), phosphoric-acid 1 lithium, phosphoric-acid 3 
lithium, a sodium phosphate, calcium phosphate, a barium sulfate, titanium oxide, a benzoic-acid 
lithium, the double salt (a hydrate is included) of these compounds, a glass powder, clay (a kaolin, a 
bentonite, clay, etc. are included), talc, the diatom earth, a calcium carbonate, etc. are illustrated 
preferably. A mono dispersion silica, titanium oxide, an alumina, and a calcium carbonate are 
mentioned especially preferably. 

[0014] In this invention as a granule radial ball child, the mean particle diameter among such 
inactive particles 0.05-0.3 micrometers, The addition preferably a 0.1 0-0. 3 -micrometer thing 0.05 - 
0.4 % of the weight. It uses in the domain with which it is preferably satisfied of 0.1 - 0.3 % of the 
weight, the mean particle diameter as a large drop radial ball child 0.3-1.0 micrometers. The addition 
uses a 0.5-0.8-micrometer thing 0.005 to 0.05% of the weight preferably in the domain with which it 
is preferably satisfied of 0.01 - 0.03 % of the weight, a large drop radial ball child — 
electromagnetism ~ although it is more desirable not to add many on the transfer characteristic, 
winding will become difficult if it does not add Therefore, as for a large drop radial ball child, it is 
desirable to carry out **** little addition and to make winding nature good-ize. however — if it adds 
more mostly than 0.05 % of the weight — electromagnetism ~ since the transfer characteristic gets 
worse, it is not desirable if winding adds difficultly on the other hand more mostly than 0.4 % of the 
weight even if it will add a large drop radial ball child, if a granule radial ball child is not added 
O.OSVo of the weight or more — electromagnetism ~ it is not desirable on the transfer characteristic 
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^, At this time, 0.2 micrometers or more are required for the difference of the mean particle diameter of 
a large drop radial ball child and a granule radial ball child, and it is 0.3 micrometers or more 
preferably, this difference — 0.2 micrometers — the parvus, and winding nature and 
electromagnetism ~ what satisfies both transfer characteristics is not obtained 
[0015] For the film of this invention, lengthwise Young's modulus is 2 850kg/nim. Lateral Young's 
modulus is 2 550kg/mm above. It is required to be above, since a tape edge breaks during a tape run 
and it bends, or a tape may be extended and forcing to the magnetic head also becomes weak, when 
the Young's modulus of length and longitudinal direction is under the above-mentioned domain ~ 
electromagnetism ~ the transfer characteristic gets worse and it is not desirable 
[0016] the general roll and general ********** as a means which obtain such Young's modulus ~ 
using — every direction ~ you may use the technique which may extend simultaneously, may extend 
in the in-every-direction orientation each serial, and is extended two or more steps in the in-every- 
direction orientation 

[0017] The film of this invention requires that total thickness should be less than 7 micrometers. 
Since long-time-izing of a tape and miniaturization of a cassette size become impossible when the 
thickness of a film is 7 micrometers or more, it is not desirable. 

[0018] The fihn of this invention requires that the refi-active index of the thickness orientation should 
be 1.485 or more, and is 1.495 or more still preferably 1.490 or more preferably. If this refi-active 
index is less than 1.485, a film becomes easy to start a delamination and a ****** firaction can be 
deleted in the manipulation process of a film, and a manipulation process is soiled, or an object 
adheres to a film by the ability deleting, and it becomes the cause of an error rate, and is not 
desirable. Moreover, since the adhesive property of a magnetic layer and a base film will get worse 
locally, partial sublation of a magnetic layer will arise and the problem of a drop-out (D/O) 
increasing will arise after applying a magnetic layer if the delamination of a film gets worse, it is not 
desirable. 

[0019] It is naphthalene as the thing for which a film draw magnification is made low and heat- 
setting temperature is made high in order to make the refractive index of the film thickness 
orientation high, or an acid component of polyester. - Since the Young's modulus which is the 
purpose of this invention will fall considerably if a draw magnification is made low although it can 
attain by carrying out copolymerization of 2 and 6-dicarboxylic acid and other components, it is not 
desirable. 

[0020] On the other hand, when heat-setting temperature is raised and it gathers the refractive index 
of the thickness orientation, it is desirable to adjust by Young's modulus hardly falling, therefore 
raising heat-setting temperature. Heat-setting temperature has desirable 200-250 degrees C. 
Moreover, raising heat- setting temperature and gathering the refractive index of the thickness 
orientation also has the effect which lowers **** of the film cross direction which is the 
indispensable condition of this invention, and it is desirable. Moreover, it is naphthalene as an acid 
component of polyester. - You may carry out copolymerization of the acid component little in 
addition to 2 and 6-dicarboxylic acid. 

[0021] The rate lengthwise [ when heat-treating the film of this invention for nine days under 65 
degree-C no-load ] of a thermal contraction needs to be 0.01% or less. It is 0.08% or less preferably. 
After making it a tape, when this rate of a thermal contraction is larger than 0.01%, a thermal 
irreversible change arises and the temperature of record and regeneration differs with VTR etc., skew 
distortion is produced on a screen. Moreover, since a truck gap occurs and it becomes the cause of an 
error rate on the tape for data storage, it is not desirable. 

[0022] As a means which lowers this rate of a thermal contraction, it can attain by raising the heat 
treatment temperature after extension (= heat-setting temperature), and this technique is desirable in 
order to obtain the fihn of this invention. However, as technique, it is not limited to this technique. 
[0023] As for the fihn of this invenfion, it is desirable that the surface roughness (WRa) of a film is 
2.0-6.0nm. if this WRa becomes larger than 6.0nm - electromagnetism required as a magnetic tape 
for high-density record — if WRa becomes smaller than 2.0nm difficultly as for maintaining the 
transfer characteristic, coefficient of friction will become large and it will become very difficult to 
wind up the shape of handling nature and a roll of a fihn 

[0024] Next, although the desirable manufacture technique of the polyester film for magnetic- 
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recording mediums of this invention is shown and explained, it is Umited to this and is not a thing. 
[0025] First, polyethylene which constitutes a film - It is desirable to distribute the ethylene glycol 
which is a diol component in the type of a slurry, and to carry out the polymerization of this ethylene 
glycol to a predetermined dicarboxylic-acid component as technique of making 2 and 6-naphthalate 
containing grain. Moreover, it is direct predetermined polyethylene about the water slurry of grain. - 
It mixes with 2 and 6-naphthalate pellet, a vent formula biaxial kneading extruder is used, and it is 
polyethylene. - The technique of elaborating to 2 and 6-naphthalate can also be used. 
[0026] The method of making the high concentration master by the above-mentioned technique, 
diluting it with the polymer which does not contain grain substantially at the time of film production, 
and adjusting the content of grain as technique of adjusting the content of grain, is effective. 
[0027] After drying the pellet which carries out specified quantity inclusion of the grain if needed, a 
well-known melting extruder is supplied, it extrudes in the shape of a sheet fi-om a sHt-like die, 
cooling solidification is carried out on a casting roll, and a unstretched film is made. In this case, the 
method of installing a high precision VCF, a static mixer, and a gear pump in polymer passage is 
effective in making the effect of this invention much more good. 5 micrometers of 10 micrometers of 
high precision VCFs are preferably effective in the effect of this invention if 95% filtration is 3 
micrometers still preferably [ especially ]. 

[0028] Next, the biaxial stretching of this unstretched film is carried out, and it carries out a biaxial 
orientation. As the extension technique, a biaxial stretching or a simultaneous biaxial-stretching 
method can be used serially. However, it is desirable to carry out in the domain for /preferably the 
vertical extension temperature of 120-150 degrees C using the serial biaxial-stretching method which 
performs lengthwise first and next extends the cross direction 4.5 to 5.5 times and 10,000 - 50,000% 
of vertical extension speeds 120-140 degrees C and the 4.0 to 6.0 times as many total vertical draw 
magnification as this. The technique using a tenter as the crosswise extension technique is desirable, 
the extension temperature of 140-180 degrees C, it sets up more highly and, as for a crosswise draw 
magnification, it is preferably more desirable than 150-180 degrees C and vertical extension 
temperature to carry out in the domain for /3.0 to 5.0 times and 1,000 - 20,000% of crosswise 
extension speeds. The total vertical draw magnification is made into height in that case [ draw 
magnification / crosswise ]. Furthermore, re-length extension and re-horizontal extension are 
performed if needed. As extension conditions in that case, lengthwise extension has a desirable 
method of using a tenter as 130-180 degrees C, a 1.1 to 2.0 times as many re-draw magnification as 
this, and crosswise extension orientation, and, as for the extension temperature of 130-180 degrees 
C, and a crosswise re-draw magnification, it is desirable to carry out by 1.1 to 2.0 times. 
[0029] Next, this biaxial oriented film is heat-treated. 170-260 degrees C especially of the heat 
treatment temperature in this case are 200-250 degrees C, and the domain for 0.5 - 60 seconds is 
suitable for time. 

[0030] Although used as a base film of a magnetic-recording medium, since the effect of this 
invention becomes much more remarkable the desirable object for applied type magnetic-recording 
mediums, and also preferably when it uses as an object for data storage tapes further, the object for 
digital-storage type magnetic mediums, and, the film of this invention is desirable. 
[0031] 

[Example] Hereafter, an example is given and this invention is explained further. In addition, various 
physical-properties values and properties in this invention are carried out, measured and defined as 
the following. 

[0032] (1) Cut a Young's modulus fihn in the sample width of 10mm, and length of 15cm, make it 
100mm between chucks, and in stolon type omnipotent tension test equipment pulls to a part for 
500mni/in 10mm a part for /and the chart speed of speed of testings, and calculate Young's modulus 
from the tangent of the standup section of the load-elongation curve obtained. 
[0033] (2) Film surface roughness (WRa) 

It measures using the non-contact three-dimensions granularity meter (TOPO-3D) made from 
WYKO on one 40 times the measurement scale factor of this, and measuring-plane product 
242micrometerx239micrometer (0.058nim2) conditions, and from the surface analysis by built-in 
software, WRa is calculated by the following formulas and uses the value outputted for this 
granularity meter. 
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,[0034] 
[Equation 1] 



M N 



WRa^S E I Z Z I / (M • N) 
1 = 1 HI 



M N 

cc-e^ z = x: s z ,/(m-n) 

k=l j=l 



[0035] Zjk is a height on a two-dimensioiml^ranularity chart [ in M spUt, the j-th of each orientation 
when carrying out N spUt, and the k-th p<^sition for the measurement orientation (242 micrometers) 
and the orientationj;259=micre^meters7'^^ich goes direct with it ], respectively. 
[0036] (3) Ask ffifthe refractive index o^he film thickness orientation at 25 degrees C using Na-D 
lines using the rate^A bbe refractom eteflproduct made from Inc.) of incurvation. It measures 

about the table of a film sample, and back both sides, and let the average be a refractive index (nz). 
[0037] (4) Into the oven set up in rate of 65 degrees C of a thermal contraction, it is no-load, the fihn 
with a length [ of about 30cm ] and a width of 1cm which measured the exact length beforehand is 
put in, and it will heat-treat for nine days, and take out a sample from oven after that, and read 
change of the dimension after returning to a room temperature. From the length (LO) before heat 
treatment, and the amount (deltaL) of dimensional changes by heat treatment, it asks for the rate of a 
thermal contraction by the following formula (-two number). 
[0038] 
[Equation 2] 

|ftiRSg^= X 1 0 0 



[0039] (5) CP[ by mean-particle-diameter Shimadzu ]-50 type cent ********** inactive 
particle Particle Size It measures using an analyzer (Centrifugal Particle Size Analyzer). The particle 
size equivalent to 50 mass percent (mass percent) is read in the accumulation curve of the particle 
size and abundance of each particle size computed on the basis of the centrifugation curve obtained, 
and let this value be the above-mentioned mean particle diameter. 

[0040] (6) electromagnetism ~ use the noise meter made from transfer characteristic ********^ and 
measure the S/N ratio of the magnetic tape for videos VTR is EV[ by Sony Corp. ]-S700. 
[0041] (7) After a skew skew property heat-treats the videotape recorded on videotape under 
ordinary temperature (20 degrees C) normal relative humidity for nine days at 65 degrees C, it is 
again reproduced under ordinary temperature normal relative humidity, and reads the amount of gaps 
in a head switching point. 

[0042] (8) Count a drop-out of 5microSECxlOdB at the drop-out counter (for example, 
********VH01BZ type) of drop-out marketing, and compute the number of counts for 1 minute. 
[0043] (9) A percent shows the number of excellent articles obtained when it winds and 100 rate 
films of a riser excellent article are rolled round 4000m and in the shape of a roll by 500mm width. 
At this time, an excellent article means the following. 

** The film can be winding up on the cylinder, and it is square, or has not hung dovm and fallen. 
** There is no occurrence of a wrinkling in a film roll. 

[0044] (10) While it is made to run for 100 hours and a run state is investigated, repeating run start 
and a halt by EV[ by endurance Sony Corp. ]-S700 of a magnetic tape, perform output measurement. 
The riin endurance of the magnetic tape at this time is judged as follows. 

The edge of a <three-stage judging> 0:tape does not break, or it does not become wakame seaweed- 
like. Moreover, it can delete, and there is no ** and there is no face-powder adhesion. 
**: A crease of the edge of a tape and wakame seaweed occur a little, or little face-powder adhesion 
is seen. 

x: A crease of a tape and occurrence of wakame seaweed are remarkable. Moreover, tape **** is 
remarkable and a face powder occurs so much. 

[0045] (1 1) Cut to 15cm lengthwise (MD), cut the delamination film of a fihn to 10cm in the width 
orientation (TD), and put in a 5cm break in parallel with film lengthwise. By part for Im/of speed of 
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testings, a break is met in parallel with lengthwise using in straw type omnipotent tension test 
equipment, this sample is tom, and 5cm of the torn film end faces is observed by the stereoscopic 
microscope 100 times the scale factor of this. An examination is performed n= 10 times and a three- 
stage estimates a delamination (interlaminar peeling), 

O Although a :-**♦** *-less **:partial target has ****** sUghtly, it is [0046] with quite much fitness 
x:****** section. Polyethylene of intrinsic-viscosity 0.63dl/g (value measured at 25 degrees C, 
using an orthochromatic chlorophenol as a solvent) which contained the calcium-carbonate grain of 
0.6 micrometers of mean particle diameters for the mono dispersion silica grain of 0.1 micrometers 
of [example 1] mean particle diameters 0.015% of the weight 0.2% of the weight - After drying 2 
and 6-naphthalate at 180 degrees C for 5 hours, quenching sohdification was carried out by the 
casting drum lifting held at melting extrusion and 60 degrees C at 300 degrees C, and the unstretched 
film was obtained. 

[0047] This unstretched fihn was extended 5.2 times at the temperature of 120 degrees C between 
two rolls with the speed difference, further, by the tenter, it extended 4.3 times in longitudinal 
direction, and heat treatment was carried out for 15 seconds at 220 degrees C after that. 
[0048] Thus, the biaxial oriented film with a thickness o f 6 micrometers was obtained and rolled 
round. 

[0049] After having put the constituent shown below into the ball mill on the other hand and 
kneading and distributing for 16 hours, the high-speed-shearing variance of the isocyanate 
compound (Desmodur L by Beyer company) 5 weight section was added and carried out for 1 hour, 
and it considered as magnetic coating. 
^ Composition:needleUke Fe grain of magnetic coating 100 weight section vinyl chloride-vinyl acetate 
copolymer 15 weight section (Sekisui Chemical id ****** 7 A) 

A thermoplastic polyurethane resin 5 weight section chrome oxide 5 weight section carbon black 5 
weight section lecithin 2 weight section fatty acid ester 1 weight section toluene 50 weight section 
methyl ethyl ketone 50 weight section cyclohexanone 50 weight section [0050] Polyethylene of a 
**** [ this magnetic coating ] - It applied so that it might become one side of 2 and 6-naphthalate 
film in application thickness of 2 micrometers, and subsequently orientation processing was 
performed all over the 2500 gauss direct-current magnetic field, and supercalender processing (the 
linear pressure of 200kg/cm, temperature of 80 degrees C) was performed and rolled round after the 
stoving at 100 degrees C. This rolled-round roll was left for three days in 5 5 -degree C oven. 
[0051] Furthermore, back-coat layer coating of the following composition was applied in thickness 
of 1 micrometer, and it was made to dry, and judged to 8 moremm, and the magnetic tape was 
obtained. 

Composition:carbon black of back-coat layer coating 100 weight section thermoplasticity 
polyurethane resin 60 weight section isocyanate compound 18 weight section (coronate L by the 
Japanese polyurethane industrial company) 

Silicone oil 0.5 weight section methyl ethyl ketone 250 weight section toluene 50 weight section 
[0052] The property of the obtained fihn and a tape is shown in Table 1. clear from this table ~ as ~ 
******-proof nature and roUing-up nature ~ good - electromagnetism ~ the transfer characteristic, 
a skew property, run endurance, and % were also good 

[0053] Instead of the addition inactive particle in the [example 2] example 1, as a granule radial ball 
child, the mono dispersion siUca grain of 0.1 micrometers of mean particle diameters was made to 
contain 0.02% of the weight, and others obtained the unstretched film similarly. 
[0054] This unstretched film was extended 5.2 times at the temperature of 120 degrees C between 
two rolls with the speed difference, fiirther, by the tenter, it extended 4.3 times in longitudinal 
direction, and heat treatment was carried out for 10 seconds at 220 degrees C after that. Furthermore, 
suspension heat treatment was carried out in the oven heated by 1 10 degrees C, and the biaxial 
oriented film with a thickness of 4.5 micrometers which carried out relaxation processing 0.3% by 
this was obtained. 

[0055] Hereafter, the tape was obtained like the example 1. This result is shown in Table 1. The 
good result was obtained like the example 1 . 

[0056] the inactive particle which carries out [example 3] addition - an example 2 ~ the same - 
carrying out - an acid component ****** -a4 and 4'-diphenyl dicarboxyhc acid three mol%) per 
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all acid components — the film and the tape were obtained for polyethylene-2 and 6-naphthalate to 
contain like the example 1 This result is shown in Table 1 . It is good like an example 1 and the result 
especially with sufficient ******_pi.QQf nature was obtained. 

[0057] In the [example 1 of comparison] example 1, the vertical draw magnification was increased 
3.6 times, the horizontal draw magnification was increased 3.9 times (in addition to this, conditions 
are the same as an example 1), and the biaxial oriented film with a thickness of 4.5 micrometers and 
the tape were obtained. The result is shown in Table 1. Since Young's modulus was low, 
performance traverse was poor, moreover, electromagnetism ~ since the waist of transfer 
characteristic of a tape was weak, it was not good 

[0058] In the [example 2 of comparison] example 1, the vertical draw magnification was made into 
6.1 times, the **** draw magnification was made into 3.9 times, heat treatment was carried out for 
10 seconds (others are example 1 identities) at 190 degrees C, and the biaxial oriented film with a 
thickness of 4.5 micrometers and the tape were obtained. The result is shown in Table 1, The draw 
magnification was high, since heat treatment temperature was low, the refiractive index of the 
thickness orientation became low and the result with bad ****** nature and D/O bad as a result 
considered to be based on local ****** of MAG was brought. 

[0059] In the [example 3 of comparison] example 1, heat treatment temperature was carried out in 10 
seconds at 190 degrees C (others are the same as that of an example 1), and the film and the tape 
were obtained. The result is shown in Table 1 . Since he at t reatment temperature was low, the rate of 
a thermal contraction became high and the skew property brought the bad result from the example 1 
asjhejssult. 

[0060] In the [example 4 of comparison] example 1, the mono dispersion silica grain of 0.1 
micrometers of mean particle diameters was made to contain 0.3% of the weight instead of inactive 
grain (others are the same as that of an example 1), and the fihn and the tape were obtained. The 
result is shown in the 1st table. The inactive grain to contain was a single component, and since a 
surface roughness WRa was low, the result with quite bad rolling-up nature was brought. 
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[Effect of the Invention] according to this invention — electromagnetism — it excels in the transfer 
characteristic, run endurance, skew^ distortion, rolUng-up nature, and ******-proof nature, and useful 
biaxial-orientation polyethylene-2 and 6-naphthalate film can be offered as a base film of the high- 
density magnetic-recording medium w^ith few drop-outs (= error rate) 

[Translation done.] 
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